
 

 
 
The authors gratefully acknowledge the significant efforts in coding all outcomes for Sunday alcohol sales referendums by 
Jacqueline Byrd of the Georgia Food Industry Association. They also thank Monica Deza and participants of the Georgia State 
University HERU workshop for helpful comments. In addition, early excellent research assistance was provided by Fernando 
Rios-Avila. The views expressed here are the authors’ and not necessarily those of the Federal Reserve Bank of Atlanta or the 
Federal Reserve System. Any remaining errors are the authors’ responsibility. 
 
Please address questions regarding content to Julie L. Hotchkiss, Federal Reserve Bank of Atlanta, 1000 Peachtree Street NE, 
Atlanta, GA 30309, 404-498-8198, julie.l.hotchkiss@atl.frb.org, or Yanling Qi, California State University-Long Beach, 1250 
Bellflower Blvd., Long Beach, CA 90840, yanling.qi@csulb.edu. 
 
Federal Reserve Bank of Atlanta working papers, including revised versions, are available on the Atlanta Fed’s website at 
www.frbatlanta.org. Click “Publications” and then “Working Papers.” To receive e-mail notifications about new papers, use 
frbatlanta.org/forms/subscribe. 

FEDERAL RESERVE BANK of ATLANTA WORKING PAPER SERIES 

Impact of Allowing Sunday Alcohol  
Sales in Georgia on Employment and Hours 
 
Julie L. Hotchkiss and Yanling Qi 
 
Working Paper 2015-10a 
Revised November 2016 
 
Abstract: This paper uses differential timing across counties of the removal of restrictions on Sunday 
alcohol sales in the state of Georgia to determine whether the change had an impact on employment and 
hours in the beer, wine, and liquor retail sales industry. A triple-difference (DDD) analysis finds 
significant relative increases in average weekly hours in the treated industry. There is no significant 
relative employment increase. The DDD hours result is stronger when we limit the counties removing 
restrictions to those that border states with significantly higher alcohol excise taxes. 
 
JEL classification: C21, L89, L38 
 
Key words: difference-in-difference, triple difference, alcohol sales restrictions, blue laws, border 
effects, QCEW, ES202 



 

 1 

Impact of Allowing Sunday Alcohol Sales in Georgia on Employment and Hours 
 
 

1. Introduction and Background 

 Different counties and municipalities in Georgia started allowing sales of alcohol on 

Sundays as early as November 13, 2011.  Laws prohibiting the sale of alcohol on Sundays are 

commonly referred as "blue laws" and have existed in the United States since colonial times.  

When Prohibition was repealed in 1933, several states, including Georgia, opted to retain Sunday 

sales restrictions.  During the 2011 legislative session, Georgia legislators voted to allow 

counties and cities to determine whether grocery, convenience, and liquor stores could sell 

alcohol on Sundays.  As of the 4th quarter of 2013, 53 unincorporated counties (33.3%) and 174 

cities (33.9%) had held referendums in order to allow alcohol sales on Sunday.  At the time the 

bill was passed, Georgia was only one of three remaining states in the U.S. with blue laws on the 

books (Indiana and Connecticut were the other two). 

 In the debate surrounding the pros and cons for blue laws, discussion of traffic accidents 

and the potential boon to state coffers seemed to be just as important as any moral or biblical 

concerns (for example, see Bonner 2011; Jenkins 2011; Guntzel 2011; AP Reports 2011), 

although one study found a 15 percent decline in church attendance in states where blue laws 

have been repealed (Gruber and Hungerman 2008) .  In addition, a 2012 report by the Centers for 

Disease Control and Prevention (Weir 2012) reviewed the literature relating traffic accidents, 

domestic disturbances, and outdoor assaults to restrictions of Sunday alcohol sales: traffic 

fatalities increased when restriction were removed (also see McMillan and Lapham 2006) and 

domestic disturbances and outdoor assaults declined when restrictions were enacted. Evidence 

that repealing blue laws does not increase traffic fatalities (except in New Mexico) is found in 

Lovenheim and Steefel (2011), Maloney and Rudbeck (2009), and Stehr (2010). 
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 This paper deviates from the concerns about traffic fatalities, state revenues, and 

salvation to focus on the labor market impact of the repeal of the Sunday alcohol sales 

restrictions in the state of Georgia.  We make use of administrative data that the Georgia 

Department of Labor uses to administer the state's Unemployment Insurance Program.  These 

data are historically referred to as ES202 data and are the data used to produce the U.S. Bureau 

of Labor Statistics' Quarterly Census of Employment and Wages (QCEW).  The advantage of 

using the actual administrative data is that this analysis is not constrained by data suppression 

rules imposed on the public version of the QCEW. We are able to take advantage of the 

differential timing of implementation across counties and municipalities to perform a triple-

difference type of analysis of changes in employment and weekly earnings in NAICS (North 

American Industry Classification System) code 4453 (beer, wine, & liquor stores), relative to 

employment and weekly earnings changes in other industries, in counties that passed a sales 

referendum compared to those changes in counties that did not pass a referendum.  Since there is 

no reason to expect this law change would affect hourly wages of liquor store sales clerks and 

stockers, the weekly earnings analysis can tell us something about changes in relative hours of 

those workers. 

 It is possible that extending the window of opportunity to purchase alcohol will increase 

alcohol sales, thus increase demand for workers and/or workers' hours to tend stores to meet this 

greater demand.  On the other hand, allowing sales on Sunday may merely shift alcohol 

purchases from another day of the week to Sunday, not raising total sales, or labor demand in 

this industry at all.  There is some evidence for this latter possibility from Carpenter and 

Eisenberg (2009) who find that while the expansion of alcohol sales to Sunday (in Canada) 

significantly increased the amount of drinking on Sunday, it did not increase overall total alcohol 
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consumption (also see Bernheim, Meer, and Novarro 2012). We do not have consumption data to 

be able to distinguish increases or shifts in consumption across days.  However, unless liquor 

store owners merely shift their day of closure in response to the removal of sales restrictions on 

Sundays, an extra day of business will require additional staff, even if total consumption does not 

increase.  

 Additionally, consumers may not only shift consumption from one day of the week to 

another, they may also shift their point of purchase even on weekdays and Saturdays. If 

consumers transfer some of their purchases, say, on Saturday, from liquor stores in counties not 

removing restrictions to any day from stores in county removing restrictions, we may also see 

declines in employment or hours in stores located in counties where restrictions remain.  We find 

some evidence of this behavior through larger declines in average hours in counties where sales 

restrictions remained. The net result is relatively higher average weekly hours in the beer, wine, 

& liquor store industry relative to other non-retail industries, after restrictions are removed, 

relative to before, and in counties that removed restrictions, relative to those that did not. We 

don't find any relative adjustments in employment levels. 

 The analysis in this paper contributes to our knowledge about the potential labor market 

impact of a policy (specifically, the removal of restriction on alcohol sales) that is neither 

motivated by nor directly targeted to the labor market. In addition, we contribute to the existing 

evidence of the importance of “border” effects – consumers respond to geographic differences in 

restrictions and prices (or taxes) by shifting consumption patterns to take advantage of those 

differences. 
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2. The Data 

Georgia Department of Labor Employment and Wage Data (ES202) 

 For the purposes of administering its Unemployment Insurance program, each state 

requires employers to file a quarterly report with the state Department of Labor detailing all 

wages paid to workers who are covered under the Social Security Act of 1935.  These data 

provide an almost complete census of firms in the state, covering approximately 99.7 percent of 

all wage and salary workers (Committee on Ways and Means 2004). The firm-level information 

identifies the firm's county, six digit NAICS, number of employees, and total wage bill for each 

quarter.  These data are historically referred to as ES202 data and provide the foundation for the 

U.S. Bureau of Labor Statistics' Quarterly Census of Employment and Wages (QCEW), which is 

publicly available.1 

 Ideally, one would be able to analyze changes in employment and hours at the firm level, 

however only aggregated data at the industry/county level for each quarter has been made 

available to us.  Nonetheless, the administrative ES202 data do offer a significant advantage over 

the publically available QCEW data since they are not subject to the data suppression rules 

imposed by the BLS for release of the QCEW.2 

 The focus of this paper is employment and hours in the beer, wine, & liquor stores 

(NAICS=4453) retail industry.  This is the industry we would expect to be most affected by the 

removal of restrictions on Sunday alcohol sales, hence this is the treated industry.  All other non-

retail industries will be used as the control -- those not expected to be affected by the Sunday 

sales referendums. Other (non-liquor store) retail will be used for falsification tests (see Even 

                                                
1 Adams and Cotti (2007) is another example of using QCEW to measure the effect of a policy (smoking 
bans) on employment across counties with differential restrictions. 
2 We would be subject to those suppression rules if we wanted to report county/industry details of 
employment and wages, but the unsuppressed data can be used without restriction for regression analysis. 
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and Macpherson 2014).  NAICS industries 4451 (grocery stores), 4452 (specialty food stores), 

4471 (gasoline stations), 4529 (other general merchandise stores), 1029 and 9999 (not otherwise 

classified) are excluded from all analyses to make the distinction between treated and control 

industries as clean as possible -- 4451, 4452, 4471, and 4529 correspond to retail establishments 

that may or may not sell alcohol and are likely to have already been open on Sundays. 

 While employers are not required to report average weekly hours of their workers, they 

do report total quarterly earnings from which we construct average weekly earnings by diving by 

the total number of workers and then by 13 (the number of weeks in a quarter); this is how the 

BLS constructs their estimate of average weekly earnings by industry that they report in the 

QCEW. Since evidence suggests that the hourly pay of workers in the beer, wine, & liquor store 

industry did not rise over this time period (evidence provided below), we interpret any 

significant relative changes in average weekly earnings as significant relative changes in average 

weekly hours. 

 
Data from the Georgia Food Industry Association 

 The dates on which different counties and municipalities held referendums on the sale of 

alcohol on Sunday were obtained from the Georgia Food Industry Association (GFIA). The data 

provided by the GFIA include information for all 159 counties and 513 cities in the state of 

Georgia.  The data contain information on whether a referendum was held (or not), the outcome 

(passed/failed with actual vote count), and, if passed, the effective date (when sales could begin).  

County geography provides another dimension across which the analysis is performed.  For 

example, while we would expect industry 4453 to be most affected by the removal of sales 

restriction, we would not expect liquor stores in counties that did not pass the referendum to be 

affected, only those located in counties that removed the sales restrictions.  
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Data from OnTheMap 

 Since we only have county level industry employment and earnings data available to us, 

we need to establish whether a particular county allowed alcohol sales and when sales began.  

However, since each county and city could hold separate referendums, it is not uncommon for 

the vote in the unincorporated part of the county to have gone one way and the vote in one or 

more cities within the county to have gone the other way.  Note that a county vote only covers 

establishments within the unincorporated area of the county -- the vote does not apply to cities 

within the county; they have to hold their own, separate referendum.  In order to make a 

determination of whether a particular county should be considered a "pass" county (allowing 

Sunday alcohol sales) or a "non-pass" county (not allowing sales), we use the following rules 

(see Figure 1 for an illustration):   

a) For a county that did not hold the referendum or failed to pass the referendum where all 

the cities within the county never held or passed the referendum, it is classified as a non-pass 

county.  

b) For a county that passed the referendum where all the cities within the county also passed 

the referendum, it is classified as a pass county.  The effective date of the referendum for the 

county is assigned by determining which effective date (among county and municipality 

effective dates, if different), ordered chronologically, covered at least 50 percent of total 

employment within the county.3  We made use of the U.S. Census Bureau online tool 

                                                
3 Butts county provides an example of this procedure.  The county (effective date is 2012Q2; employment 
= 5,695) and cities Flovilla (2013Q4; employment = 21), Jackson (2011Q4; employment = 3,353), and 
Jenkinsburg (2011Q4; employment = 205) passed the law. The employment percentage represented in 
Jackson and Jenkinsburg is 62.5% of all employment in the county, so 2011Q4 was designated as the 
effective date for Butts County. 
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OnTheMap.com (http://onthemap.ces.census.gov/) to collect 2011 employment levels for all 

municipalities and counties. 

c) For a county that did not hold or pass the referendum that contains some cities that did 

pass the referendum, or for a county that passed the referendum but contains some cities that 

did not hold or pass the referendum, we also have to compare employment within those cities 

to make a county-wide determination.  If the cities that conflict with the county vote contain 

at least 50 percent of the county's employment, then determination is based on the city 

outcomes, with an effective date (if different across cities) being determined as described 

above.  And, vice versa if the total employment of the conflicting cities does not add up to at 

least 50 percent of total county employment.4  

[Figure 1 about here] 

 Finally, we end up coding 93 non-pass counties that either never held or failed to pass the 

referendum, and 66 pass counties, with effective dates between 2011Q4 to 2013Q1, 2013Q4 and 

2014Q1. Figure 2 shows a map of Georgia with each county shaded based on the year in which 

the county is classified as having removed alcohol sales restrictions. 

[Figure 2 about here] 

 Alternative strategies for classifying counties as having removed or not removed sales 

restrictions were considered and rejected.  For example, one could classify a county as removing 

restrictions if any entity (any city, no matter how small, or the unincorporated portion of the 

county) removed sales restrictions.  This would be a very weak classification scheme.  

                                                
4 For example, the referendum in unincorporated Peach County (employment = 8,242) failed, while both 
cities within Peach County passed the law.  Byron (employment = 1,746) passed it with an effective date 
2011Q4, and Fort Valley (employment = 4,216) passed it with an effective date of 2013Q4.  Therefore, 
we assign Peach County as a treated county since employment percentage of passed cities is 72.3%. The 
effective date is determined by Fort Valley, since employment in passed jurisdictions doesn't reach 50 
percent until the later effective date of Fort Valley. 
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Alternatively, one could require that all entities (all cities plus the unincorporated portion of the 

county) pass referendums before classifying the county as having removed sales.  This would be 

an excessively stringent classification scheme.  Nonetheless, we provide results showing that our 

results are robust to the weak, but not the stringent, classification scheme. 

 
Sample Means 

 Table 1 contains sample means by treated industry (beer, wine, & liquor stores), 

pass/non-pass county (whether the county removed sales restrictions or not), and pre/post time 

period (before and after the referendum became effective).  Control industry includes the 

averages across all non-retail industries. A number of observations stand out differentiating these 

different treatment and control groups.  Counties that removed Sunday sales restrictions are 

considerably larger than counties that did not.  This can be seen in the large average industry 

employment both in beer, wine, & liquor stores and in all other industries in pass counties 

relative to non-pass counties.  The lower unemployment rates, higher labor force participation 

rates, and higher average weekly earnings in counties removing Sunday sales restrictions also 

suggests a more urban environment, hence greater population.  The other differences in 

characteristics (e.g., percent black or Hispanic) also likely reflect differences in county 

population sizes and urbanization. Overall, employment in the beer, wine, & liquor retail store 

industry accounts for approximately 0.1 percent of all employment in Georgia, so the impact on 

the state economy, even if found to be significant for the industry, would be expected to be quite 

limited. 

[Table 1 about here] 
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3. Methodology 

 The analysis is structured as a straight-forward triple-difference (DDD) model: (1) all 

industries are included in the analysis, with the treated industry being beer, wine & liquor retail 

stores (NAICS 4453);5 (2) all counties are included in the analysis, those that did pass the sales 

referendum, and those that did not; and (3) there are both pre- and post-effective date 

observations for all industries and counties.6  Hence, the triple-difference structure. All non-retail 

industries comprise the control "industry." 

  The basic estimating equation for log employment takes the following form (analysis of 

log average weekly earnings is analogous):7 

𝑙𝑛𝐸!"# = 𝛼 + 𝛽!𝑇𝑟𝑒𝑎𝑡! + 𝛽!𝑃𝑎𝑠𝑠! + 𝛽!𝑃𝑜𝑠𝑡!" 

                  +𝛾!𝑇𝑟𝑒𝑎𝑡!𝑃𝑎𝑠𝑠! + 𝛾!𝑇𝑟𝑒𝑎𝑡!𝑃𝑜𝑠𝑡!" + 𝛾!𝑃𝑎𝑠𝑠!𝑃𝑜𝑠𝑡!" + 𝛾!𝑇𝑟𝑒𝑎𝑡!𝑃𝑎𝑠𝑠!𝑃𝑜𝑠𝑡!" 

                  +𝜑!𝑋!" + 𝛿! + 𝜆! + 𝜏! + 𝜀!"# , (1) 

where 𝑙𝑛𝐸!"# is log average monthly employment in industry i in county c in quarter t; 𝑇𝑟𝑒𝑎𝑡! is 

equal to one if industry i is beer, wine, & liquor retail stores (NAICS=4453); 𝑃𝑎𝑠𝑠! is equal to 

one if county c passed the referendum on Sunday sales of alcohol between 2011Q4 (the earliest 

possible quarter) and 2013Q4 (the end our data);8 and 𝑃𝑜𝑠𝑡!" is set equal to one in the first 

effective quarter t of the referendum in county c and every quarter thereafter.  For counties that 

did not remove sales restrictions, 𝑃𝑜𝑠𝑡!" is set equal to one in 2011Q4 (and thereafter); this is the 

                                                
5 For reasons mentioned above, NAICS industries 4451 (grocery stores), 4452 (specialty food stores), 
4471 (gasoline stations), 4529 (other general merchandise stores), 1029 and 9999 (not otherwise 
classified) are excluded from all analyses. 
6 There are 6 counties that passed and 7 counties that did not pass the referendum with observations only 
in either the pre or post period.  These observations are included in the analysis, but will not contribute to 
identification across the pre/post dimension. 
7 We estimation employment and earnings in logs since both series in levels are highly skewed to the 
right. 
8 By January 2014, only one city (Vidalia) in Toombs County has an effective date after 2013Q4 
(2014Q1), and we assign Toombs County as a non-pass county by using our determination rule. 
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first possible date for Sunday sales to be effective in any county.  This post-period designation 

for non-pass counties in the case of varying effective, or treatment, dates follows the standard 

practice for difference analyses in which the post-treatment time period varies by observation 

(for example, see Bellou and Bhatt 2013). Since the dependent variables reflect county/industry 

averages, the regression is weighted by the number of establishments in the county/industry with 

positive employment. 

 We constrain the analysis to include two years of pre-treatment observations for each 

industry, in order to balance with the post-treatment time period and to avoid including any of 

the Great Recession period in our analysis. Additional average county characteristics, 𝑋!", in 

time t might help explain the county's demand for alcohol, thus employment or hours, in beer, 

wine, & liquor stores.  These characteristics include the race and age composition in the county, 

population density, as well as the unemployment and labor force participation rates.9  County 

(𝜆!), industry (𝛿!), and time (𝜏!) fixed effects are also included, and the standard errors are 

clustered at both the industry and county level.  The importance of accounting for correlation 

across industries and counties in the standard errors and controlling for time- and unit-specific 

fixed effects are highlighted in Bertrand, Duflo, and Mullainathan (2004) and Dachis, Duranton, 

and Turner (2011), and illustrated in Hotchkiss, Moore, and Rios-Avila (2015) (also see  

Cameron and Miller 2015). 

 A fundamental assumption/requirement for validity of any difference-in-differences (or 

triple-difference) analysis is that the treatment and control groups have the same trend in the 

outcome variable prior to treatment (Angrist and Pischke 2008, chap. 5).  In our case, this means 

that pre-treatment trends in employment and weekly earnings in the beer, wine, & liquor store 

                                                
9 County demographics were obtained from U.S. Census Population Division, Intercensal Population 
Estimates, (http://www.census.gov/popest/data/intercensal/). 
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industry should be similar to those in other industries, in counties removing sales restrictions, 

relative to those in counties not removing restrictions. While we can't plot the triple-difference 

comparison, Figures 3 and 4 plot the outcome of interest across pass/non-pass counties within 

treated and control industries (panels a and b), and across treated/control industries within pass 

and non-pass counties (panels c and d) -- both double-difference comparisons. Time period zero 

is the date of treatment.  

[Figures 3 and 4 here] 

 The first thing to notice in Figures 3 and 4 is that pre-treatment trends across both DD 

dimensions appear to be similar for both employment and weekly earnings (although visually it's 

more difficult to tell with weekly earnings since the series is quite volatile). In addition, 

employment (Figure 3) in pass counties is higher post-treatment for both treated (panel a) and 

control (panel b) industries, especially relative to employment in non-pass counties. Comparing 

employment in the treated and control industries within pass counties (panel c), the increase in 

control industry employment is larger than the increase in the treated industry. And employment 

in non-pass counties (panel d) appears to be parallel for treated and control industries. Figure 3 

suggests that there was some change that coincided with the removal of alcohol sales restrictions 

that boosted employment growth in all industries in those counties more likely to remove sales 

restrictions -- a group of counties dominated by the Atlanta MSA (see Figure 2). Whatever that 

event was, it appears to have confounded any employment effect impacting the small industry of 

retail liquor stores. These figures also illustrate the value of being able to difference outcomes 

among multiple dimensions (i.e., being able to perform a triple- versus merely a double-

difference). 

 Turning now to Figure 4, average weekly earnings, while significantly more volatile, in 
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the treated industry in pass counties (panel a) appears to deviate in a relative positive direction 

from the control industry, whereas no similar deviation is observed across pass/non-pass counties 

for the control industry (panel b). Within pass counties (panel c), average weekly earnings in the 

treated industry diverges negatively from the control industry, but not by as much as it does in 

the non-pass counties (panel d). These figures suggest that average weekly earnings of workers 

in the beer, wine, & liquor store industry fell in both pass and non-pass counties, but by more in 

the non-pass counties. Again, these figure illustrate the value of a triple-different analysis -- one 

could come to very different conclusions just being able to difference the outcome of interest 

across two dimensions. While the removal of sales restrictions may not have directly increased 

weekly earnings in the treated industry in the pass counties, it may have had the effect of keeping 

it from following the steeper drop seen in the non-pass counties. The triple-difference analysis 

will allow us to determine the relative impact on average weekly hours from removal of sales 

restrictions.  

 Obviously, while suggestive, these figures do not reveal a definitive story. The triple-

difference analysis will allow us to control for all dimensions at one time, as well as control for 

any other demographic, time, and geographic specific effects that might influence changes in 

employment and average weekly earnings over the period of time of interest. 

 
4. Results 

DDD Regression Results for Employment and Weekly Earnings 

 Table 2 contains the results from estimating equation (1) for both log employment and 

log weekly earnings, with its full set of county characteristics, county, industry, and time fixed 

effects.  The triple-difference result is found from the coefficient on the 𝑇𝑟𝑒𝑎𝑡×𝑃𝑎𝑠𝑠×𝑃𝑜𝑠𝑡 

regressor. This marginal effect tells us the total difference in percentage change in the variable of 
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interest (i.e., employment or weekly earnings) between treated and control industries from before 

to after the referendum dates in counties that removed sales restrictions, relative to the 

percentage change in employment or earnings between treated and control industries in counties 

that did not remove restrictions.  

[Table 2 about here] 

 Columns 1 and 2 report the triple-difference estimation results.  First of all, very few of 

the county-specific demographic and economic regressors contribute explanatory power for 

either employment or earnings.  This is not surprising given the county, industry, and time fixed 

effects that are also included. The coefficient estimate on the 𝑇𝑟𝑒𝑎𝑡×𝑃𝑎𝑠𝑠×𝑃𝑜𝑠𝑡 regressor 

indicates no statistically significant relative impact from the removal of Sunday alcohol sales on 

employment (column 1) in the beer, wine, & liquor store retail industries in those counties 

passing a referendum, relative to other non-retail industries in counties not passing a referendum. 

This result is not unexpected given what is shown in Figure 3 -- we don’t find evidence of higher 

employment in the beer, wine, & liquor stores, post-referendum, in the counties that passed the 

referendum, relative to counties that did not. 

 However, average weekly earnings (column 2) in the treated industry is 10.5 percent 

higher post-referendum than pre-referendum in counties that passed a referendum, compared to 

counties that did not pass the referendum, relative to the same comparison for weekly earnings in 

all other non-retail industries. It's important to stress the use of the word "relative" in assessing 

this triple-difference result here since it appears in Figure 4 that average weekly earnings fell in 

both pass and non-pass counties. This is confirmed by the double-difference results reported in 

columns (3)-(6) of Table 2. 
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A Peek inside the DDD Black Box for Average Weekly Earnings 

 The triple-difference marginal effect estimates give us the net impact of removing 

Sunday sales restrictions across three dimensions.  To peer into the triple-difference "black box," 

we can look at the double-difference estimation results for log weekly earnings reported in 

columns (3) through (6) of Table 2.10  The significant positive coefficient on 𝑃𝑎𝑠𝑠!𝑃𝑜𝑠𝑡!" within 

the treated industry in column (3) indicates that, within the beer, wine, & liquor store industry, 

average weekly earnings are higher post referendums versus pre-, in pass counties relative to in 

non-pass counties (also see Figure 4, panel a). The insignificant coefficient in column (4) on 

𝑃𝑎𝑠𝑠!𝑃𝑜𝑠𝑡!" within the control industry tells us there is no significant difference in relative 

average log weekly earnings across county types pre- versus post-referendum (also see Figure 4, 

panel b).  

 The coefficients on 𝑇𝑟𝑒𝑎𝑡!𝑃𝑜𝑠𝑡!" in columns (5) and (6) (also see Figure 4, panels c and 

d) tell us that average weekly wages in beer, wine, & liquor stores were lower post referendum, 

relative to wages in non-retail industries, in both pass and non-pass counties, but more so in non-

pass counties. So the positive triple-difference result for average weekly earnings is supported 

both along the pass/non-pass and treat/control dimensions, however it is clearly being driven by 

a greater decline in weakly earnings in beer, wine, & liquor stores in non-pass counties. 

 
Interpreting the Impact on Weekly Earnings as Impact on Weekly Hours 

 Evidence from the BLS Occupational Employment Statistics shows that real hourly pay 

of cashiers in liquor stores nationally (or in Georgia) did not rise any faster over the sample time 

period than real hourly pay of all cashiers (see Figure 5).11  Therefore, we interpret the relative 

                                                
10 Double-difference results for log employment are available upon request; they are not reported here 
since the triple-difference result is statistically insignificant. 
11 Also see Rios-Avila and Hotchkiss (2014) for an overall assessment of real wages over this time period. 
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rise in real weekly earnings as a relative increase in hours per week among workers in the beer, 

wine, & liquor store retail industry.  

[Figure 5 about here] 

 The average weekly hours among non-supervisory employees in the beer, wine, & liquor 

store industry in 2011 was about 26 hours per week and the real hourly wage was flat over the 

study period. Therefore, a relative increase of 10.5 percent in average weekly earnings means, 

compared to workers in other non-retail industries, workers in beer, wine, & liquor stores in 

counties that removed sales restrictions were working about three hours more per week after the 

removal of restrictions than before, relative to the hours change of workers in liquor stores 

located in counties not removing restrictions.12 As mentioned earlier, additional sales of alcohol 

on Sunday may very well derive from not only shifts in purchases from another day of the week 

to Sunday, but also from a shift in purchases from liquor stores in non-pass counties to liquor 

stores in counties that removed restrictions. Liquor stores in pass counties then add shifts (or, 

rather, don't cut them as much) to their current work schedule, whereas liquor stores in non-pass 

counties cut shifts (more) since not as many workers are needed the rest of days of the week. 

 
Robustness of and Falsification Test for Weekly Earnings Results 

 Table 3 contains a variety of checks on the robustness of the log weekly earnings triple-

difference results.  The baseline marginal effect (10.5 percent relative increase) from Table 2 is 

repeated in the first row of Table 3 for ease of comparison.  The next two rows provide the 

marginal effects for the baseline specification when no weights are applied to the analysis and 

when other retail is used as the control industry (as opposed to all other non-retail).  The next 

modification (3) allows for baseline trend differences between the control and treated industries, 
                                                
12 Average weekly hours for non-supervisory beer, wine, & liquor store workers were obtained from the 
Current Employment Survey, http://www.bls.gov/ces/data.htm.  
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by simply interacting the trend fixed effect with the treated dummy variable. We do this to test 

whether the estimated effect simply derives from differences in underlying trends in the 

treatment and control industries.  All three modifications for baseline specification consistently 

provide a significantly relative increase of 9.8 percent to 13.2 percent. 

[Table 3 about here] 

 Modification (4) explores whether certain counties, by year of restriction removal are 

driving the overall average result. It appears as though counties removing restrictions in all three 

years contribute significantly to the overall result. The largest statistical significance for 2012 

counties likely derives from that being the year in which the greatest number of counties 

removed sales restrictions. The larger point estimate for those who passed in 2013 is likely tied 

to their geographic location, as will be seen in the next set of robustness tests. 

 If the positive impact from removing sales restrictions is to be interpreted as more 

Sunday alcohol sales in those counties that removed restrictions, then one might expect to see a 

greater relative impact in pass counties that share a border with a non-pass county. This is often 

referred to as a border effect, which has been used to investigate the impact of differential 

geographic policies on anything from location of manufacturing plants (Holmes 1998), to crop 

yields (Edwards and Howe 2015), house prices (Black 1999), cigarette consumption (Goolsbee, 

Lovenheim, and Slemrod 2010), restaurant patronage  (Adams and Cotti 2007), and most 

relevant to the current analysis, alcohol purchases (Stehr 2010). Not only is a county that 

removed sales restrictions now able to sell to its own residents on Sunday, but it is also likely 

that consumers from nearby counties that still have restrictions in place will travel to make a 

purchase on Sunday. We would therefore expect to see a larger impact when only pass counties 

that border non-pass counties are included in the analysis. Doing this surprisingly produces a 



 

 17 

marginally smaller impact. However, if we restrict the analysis to only counties (pass and non-

pass) outside the Atlanta MSA, where the opportunities for cross-border purchases are more 

abundant, the impact is back up to the baseline. The implication, then, is that not all borders are 

created equal. When a pass county has to share a non-pass county's border with other pass 

counties, any cross-border advantage appears to be diluted. 

 Furthermore, if we include only pass counties that are located on the state border, the 

impact is even larger than the baseline. Sixteen pass counties border Alabama, Tennessee, 

Florida, and South Carolina.13 Additionally, Georgia has the lowest alcohol tax of all the 

surrounding states. In 2011 Georgia's state excise tax rate on spirits was $3.79/gallon. The tax 

rates in surrounding state were $18.61 Alabama, $4.46 in Tennessee, $5.42 in South Carolina, 

and $6.50 in Florida (see http://taxfoundation.org/article/state-excise-tax-rates-spirits-2007-

2013). Stehr (2010) found a significant impact of differences in alcohol taxes on cross-state 

purchases, and with the potential of additional cross-state sales on Sunday, it's likely these border 

counties in Georgia extended their Sunday hours as much as possible (or didn't reduce them as 

much) relative to non-pass counties in Georgia.  

 Evidence that cross-border purchases are important can also be seen if we restrict the 

analysis to include only counties (pass and non-pass) in the Atlanta MSA. All but a very few 

counties ended up removing Sunday sales restrictions. The result is that there are only 

opportunities for sales to shift across days but not across counties, producing a statistically 

insignificant affect on hours. While employers may add a Sunday shift to the work schedule, if 

sales are shifting to Sunday from other days of the week, it means the store doesn't need as many 

worker hours the rest of the week, so it turns out to be a wash from a worker's perspective. This 

analysis restricted to the Atlanta MSA also provides an insight as to what impact we would likely 
                                                
13 All counties bordering North Carolina are non-pass counties. 
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have found if all counties had removed sales restriction -- no effect on either employment or 

hours. 

 The next set of results in Table 3 report the estimated impact of removing sales 

restrictions under different classification schemes that determine whether counties are considered 

to have removed restrictions or not.  In one version, we considered a county to have passed a 

referendum only if all entities (all cities and unincorporated county) in that county removed sales 

restrictions.  The triple-difference estimate under this classification is not statistically significant. 

This is not surprising since many liquor stores in counties under the "all" restriction may be able 

to sell alcohol on Sunday, but the county will still be classified as "non-pass" in this specification 

since not all entities removed restrictions.  

 The second alternative classification considers a county to have passed the referendum if 

any entity removed sales restrictions.  The significant, but marginally smaller (than the baseline) 

estimate under the "any" restriction is also expected since a county will be designated as "pass" 

even if a very small entity removed sales restrictions, therefore still limiting availability. The 

implication is that our preferred classification scheme (requiring 50 percent of entities in a 

county to have passed the referendum) is not an unreasonable strategy. 

 If we are to believe that the positive relative weekly earnings results are directly related 

to the passage by counties of referendums removing restrictions on alcohol sales, then we should 

see no impact on the rest of retail over this time period, relative to other non-retail industries, 

since the rest of retail, although similar in nature to the business of beer, wine, & liquor store 

retail, should not have been affected by the removal of Sunday sales restrictions. The last result 

in Table 3 provides validation from this falsification regression.  The insignificant triple-

difference coefficient when the rest of retail is falsely classified as the "treated" industry tells us 
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that the positive impact on relative weekly earnings over this time period was unique in the beer, 

wine, & liquor store industry, which is to be expected since this is the only industry directly 

impacted by the removal of sales restrictions on Sunday.  

 
5. Conclusions and Implications 

 Restricting liquor stores from selling alcohol on Sundays is a holdover from Prohibition. 

By the end of 2011, Georgia was only one of three states with these so-called "blue laws" still on 

the books.  After the state legislature voted in 2011 to allow local jurisdictions to decide their 

own moral and economic fate by allowing alcohol to be sold on Sundays, about one-third of 

counties and municipalities in Georgia eventually did so by the end of 2013.  The analysis in this 

paper exploits the natural experiment of differential timing across counties of referendums 

deciding the matter by structuring a triple-difference analysis to determine whether those 

counties that removed Sunday sales restrictions experienced a relative boost in employment or 

average weekly hours in the industry most affected -- beer, wine, & liquor retail stores -- relative 

to counties that did not remove the restrictions.   

 Controlling for county and industry fixed effects and time trends, the triple-difference 

analysis did not reveal any significant relative impact on employment, but did indicate a 10.5 

percent higher average weekly earnings in the beer, wine & liquor store industry, post-

referendum, relative to other non-retail industries, in counties that removed alcohol sales 

restrictions, relative to counties that did not; we estimate this translates into about three 

additional hours of work per week, on average for those workers (relative to workers in the 

industry in non-pass counties). It's important to emphasize the relativeness of this result, as it 

appears weekly hours declined in the treated industry in both counties that did and did not 

remove sales restrictions. Being able to difference the outcome of interest across multiple 
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dimensions (i.e., triple-difference), allows us to uncover the positive relative impact of removing 

alcohol sales restrictions. 

 The implication of these results is that even if total alcohol consumption did not increase 

(as suggested would be the case by Bernheim, Meer, and Novarro 2012; Carpenter and Eisenberg 

2009), a significant number of liquor store owners in pass counties felt the pressure to stay open 

an additional day. In addition, the significantly larger decline in average weekly hours in the 

beer, wine, & liquor store industry in non-pass counties also suggests that consumers were likely 

shifting their purchases across counties as well as days. The likely gain in cross-border business 

is most statistically evident in pass counties along the Georgia border with other states that have 

significantly higher alcohol taxes. These results also suggest that if all counties eventually 

remove alcohol sales restrictions (mimicked in this paper by restricting the analysis to the 

Atlanta MSA), then there would be no measured impact on hours -- absent an increase in total 

alcohol sales, employers would add Sunday shifts to work schedules, but not need as many hours 

worked on other days of the week. 
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Table 1. Sample means 
 Beer, Wine, & Liquor Retail Stores (Naics=4453) All Other Industries, Excluding Retail 
Variable County Removed 

Restrictions 
County Did Not 

Remove Restrictions 
County Removed 

Restrictions 
County Did Not 

Remove Restrictions 
 Before 

Restriction 
Removal 

After 
Restriction 
Removal 

Before 
Restriction 
Removal 

After 
Restriction 
Removal 

Before 
Restriction 
Removal 

After 
Restriction 
Removal 

Before 
Restriction 
Removal 

After 
Restriction 
Removal 

Average monthly employment level 54.66 62.47 13.00 11.22 301.08 343.25 54.53 55.73 
 (93.36) (105.00) (26.75) (22.34) (1,289.18) (1,497.87) (164.34) (170.00) 
Average Weekly Earnings ($)  395.00 389.27 404.09 336.92 801.62 825.29 650.16 661.51 
 (202.55) (271.73) (235.23) (168.64) (729.97) (725.19) (578.45) (669.24) 
Percent population that is black 0.29 0.27 0.28 0.29 0.28 0.28 0.26 0.26 
 (0.17) (0.17) (0.17) (0.17) (0.17) (0.17) (0.18) (0.18) 
Percent of pop that is not white or black 0.04 0.05 0.02 0.03 0.05 0.05 0.02 0.03 
 (0.02) (0.02) (0.01) (0.01) (0.02) (0.03) (0.01) (0.01) 
Percent of population that is Hispanic 0.07 0.08 0.05 0.06 0.08 0.08 0.05 0.05 
 (0.06) (0.06) (0.04) (0.04) (0.06) (0.06) (0.04) (0.04) 
Percent of population between ages 20-54 0.48 0.47 0.45 0.45 0.48 0.48 0.46 0.45 
 (0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.04) (0.04) 
Percent of population aged 55 and over 0.25 0.25 0.27 0.28 0.24 0.25 0.27 0.29 
 (0.05) (0.05) (0.04) (0.05) (0.05) (0.05) (0.05) (0.06) 
Population density (people per sq mile) 440.86 503.28 74.52 73.19 528.75 577.50 77.70 78.26 
 (568.55) (587.47) (73.55) (74.61) (625.16) (641.61) (73.54) (74.72) 
Unemployment rate (%) 10.38 8.78 11.27 9.93 10.13 8.66 11.17 9.77 
 (2.08) (1.76) (2.22) (2.00) (1.83) (1.62) (2.25) (2.15) 
Labor force participation rate (%) 0.59 0.59 0.56 0.55 0.60 0.60 0.56 0.55 
 (0.07) (0.06) (0.07) (0.07) (0.06) (0.06) (0.08) (0.08) 
N (total)  494 338 462 445 83,517 59,722 72,641 71,435 
Number of counties 57 56 55 54 65 65 94 94 
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Note: Means are un-weighted, standard deviations are in parentheses.  The post-restriction removal period ranges from 2011Q4 to 2013Q4.  The first 
year of observation for any county is 2009Q3. Number of observation reflects the number of industries, number of counties, and number of quarters 
across which the means are calculated. 
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Table 2. Triple- and double-difference OLS estimation results for log employment and log weekly earnings 
  

Triple-Difference Estimation  
Double-difference Estimation 

Log Weekly Earnings 
 
VARIABLES 

 
Log 

Employment 
(1) 

 
Log Weekly 

Earnings 
(2) 

 
Treated 

industry only 
(3) 

 
Control 

industry only 
(4) 

Pass 
Counties 

Only 
(5) 

Non-pass 
Counties 

Only 
(6) 

𝑇𝑟𝑒𝑎𝑡! = 1 0.2178 -0.1442***   -0.2240*** -0.1949*** 
(industry NAICS=4453) (0.2194) (0.0414)   (0.0683) (0.0636) 
𝑃𝑎𝑠𝑠! = 1 -0.7852*** -0.0637 -1.3843*** -0.0595   
(county removed Sunday sales restrictions) (0.1601) (0.0771) (0.0000) (0.0773)   
𝑃𝑜𝑠𝑡!" = 1 -0.0286 -0.0011 -0.0444*** -0.0015 0.0015 0.0845*** 
(qtr is effective date or later for county) (0.0204) (0.0134) (0.0000) (0.0134) (0.0079) (0.0187) 
𝑇𝑟𝑒𝑎𝑡!𝑃𝑎𝑠𝑠! -0.3557** -0.2098***     
 (0.1712) (0.0522)     
𝑇𝑟𝑒𝑎𝑡!𝑃𝑜𝑠𝑡!" -0.0444 -0.1554***   -0.0499*** -0.1549*** 
 (0.0618) (0.0230)   (0.0175) (0.0373) 
𝑃𝑎𝑠𝑠!𝑃𝑜𝑠𝑡!" 0.0253 0.0000 0.0640*** 0.0002   
 (0.0251) (0.0113) (0.0000) (0.0112)   
𝑇𝑟𝑒𝑎𝑡!𝑃𝑎𝑠𝑠!𝑃𝑜𝑠𝑡!" -0.0237 0.1046***     
 (0.0670) (0.0274)     
Percent population that is black 0.7868 0.0495 3.3411*** 0.0376 0.1680 -0.3329 
 (0.9061) (0.3102) (0.0000) (0.3107) (0.4196) (0.2729) 
Percent of pop that is not white or black 5.7286*** 0.2879 -5.4522*** 0.2977 0.3673 0.4005 
 (1.5432) (0.4255) (0.0000) (0.4104) (0.5949) (1.0951) 
Percent of population that is Hispanic 1.6479* 0.1796 -3.2998*** 0.1957 0.1296 -0.3605 
 (0.8720) (0.4082) (0.0000) (0.4072) (0.6048) (0.7442) 
Percent of population between ages 20-54 -0.4781 0.0825 3.7013*** 0.0730 0.2907 -0.3313 
 (0.5287) (0.5641) (0.0000) (0.5633) (0.7982) (0.4324) 
Percent of population ages 55 and over 0.1998 -0.0735 4.7117*** -0.0953 -0.0092 -0.8002* 
 (1.1318) (0.4494) (0.0000) (0.4476) (0.7616) (0.4585) 
Population density (people per sq mile) 0.0003 0.0001 0.0008*** 0.0000 0.0001 0.0006 
 (0.0005) (0.0000) (0.0000) (0.0000) (0.0000) (0.0004) 
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Triple-Difference Estimation  

Double-difference Estimation 
Log Weekly Earnings 

 
VARIABLES 

 
Log 

Employment 
(1) 

 
Log Weekly 

Earnings 
(2) 

 
Treated 

industry only 
(3) 

 
Control 

industry only 
(4) 

Pass 
Counties 

Only 
(5) 

Non-pass 
Counties 

Only 
(6) 

Unemployment rate (%) -0.0129** -0.0041 0.0080*** -0.0041 -0.0067 -0.0006 
 (0.0062) (0.0031) (0.0000) (0.0031) (0.0059) (0.0017) 
Labor force participation rate (%) 0.3771** -0.1746** -0.1926*** -0.1764** -0.2597* -0.1369* 
 (0.1720) (0.0851) (0.0000) (0.0850) (0.1337) (0.0765) 
Constant 1.6837*** 5.0164*** 1.4473*** 5.0282*** 5.7399*** 6.5734*** 
 (0.4171) (0.2993) (0.0000) (0.2985) (0.4888) (0.3346) 
       
Observations 289,054 289,054 1,739 287,315 144,071 144,983 
R-squared 0.8775 0.8037 0.7753 0.8033 0.8426 0.5577 
       

Notes: Dependent variables are average log monthly employment and average log weekly earnings in industry i, county c, quarter t.  
Treated industry is beer, wine, & liquor store retail. Control "industry" is the average among all other non-retail industries. Regression also 
includes industry, county, and time fixed effects.  Observations are weighted by the number of establishments in the county/industry with 
positive employment.    *, **, *** => statistically different from zero at the 90, 95, and 99 percent confidence levels. Standard errors are 
clustered at both the county and the industry level. 
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Table 3. Robustness results, marginal effects from triple-difference estimation for log weekly 
earnings 
 
VARIABLES 

DDD marginal effect 
𝜕𝑙𝑛𝑊 𝜕(𝑇𝑟𝑒𝑎𝑡×𝑃𝑎𝑠𝑠×𝑃𝑜𝑠𝑡)   

Baseline results (see Table 2) 0.1046*** 
 (0.0274) 

 
(1) Baseline specification, no weights 0.1318*** 
 (0.0408) 

 
(2) Baseline specification with other retail only as control 0.1068*** 
 (0.0162) 

 
(3) Baseline specification, allowing baseline trend to 0.0976*** 
      differ between treated & control industries (0.0276) 
  
(4) Restricting pass counties by year of referendum passing  
     Includes pass counties only if passed in 2011 0.0984* 
 (0.0523) 
     Includes pass counties only if passed in 2012 0.1068*** 
 (0.0304) 
     Includes pass counties only if passed in 2013 0.1357* 
 (0.0732) 

 
(5) Geographic considerations  
     Includes pass counties only if near no-pass counties 0.0882** 
       (0.0388) 
     Excludes all counties in Atlanta MSA 0.1021** 
 (0.0403) 
     Includes pass counties only if on state border  0.1124** 
       (0.0491) 
     Includes only counties in Atlanta MSA 0.0268 
 (0.0270) 

 
(6) Alternative classifications for treated counties  
     All entities in county removed restrictions 0.0311 
 (0.0374) 
     Any entity in county removed restrictions 0.0982*** 
 (0.0258) 

 
(7) Falsification test:  -0.0016 
        treated industry = all retail excl beer, wine, & liquor (0.0171) 

Notes: Dependent variable is log weekly earnings in industry i, county c, quarter t. Control 
"industry" is the average among all other non-retail industries, unless otherwise indicated. 
Regression also includes industry, county, and quarter fixed effects.  Observations are weighted, 
unless otherwise indicated, by number of establishments in county/industry with positive 
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employment.    *, **, *** => statistically different from zero at the 90, 95, and 99 percent 
confidence levels. Standard errors are clustered at both the county and the industry level. 
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Figure 1. Determining rule for classifying county as treated or control 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Notes: "City Emp" may refer to multiple cities within the county. 
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Figure 2. Map of Georgia counties by date of removal of Sunday alcohol sales restrictions 
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Figure 3. Monthly employment by pass vs. non-pass counties (within industry) and by treated and control 
industries (within county type) 
 
(a) Monthly employment: treated industry 

 

(b) Monthly employment: control industry 

 
 
(c) Monthly employment: pass counties 

 

 
(d) Monthly employment: non-pass counties 
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Figure 4. Average weekly earnings by pass vs. non-pass counties (within industry) and by treated and control 
industries (within county type). 
 
(a) Average weekly earnings: treated industry 

 

(b) Average weekly earnings: control industry 

 
 
(c) Average weekly earnings: pass counties 

 

 
(d) Average weekly earnings: non-pass counties 
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Figure 5. Average real hourly pay of cashiers 
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